The use of fluorescence energy transfer to distinguish between poly(ethylene glycol)-induced aggregation and fusion of phospholipid vesicles.
Two fluorescence energy transfer assays for phospholipid vesicle-vesicle fusion have been developed, one of which is also sensitive to vesicle aggregation. Using a combination of these assays it was possible to distinguish between vesicle aggregation and fusion as induced by poly(ethylene glycol) PEG 8000. The chromophores used were 1-(4'-carboxyethyl)-6-diphenyl-trans-1,3,5-hexatriene as fluorescent 'donor' and 1-(4'-carboxyethyl)-6-(4"-nitro)diphenyl-trans-1,3,5-hexatriene as 'acceptor'. These acids were appropriately esterified giving fluorescent phospholipid and triacylglycerol analogues. At 20 degrees C poly(ethylene glycol) 8000 (PEG 8000) caused aggregation of L-alpha-dipalmitoylphosphatidylcholine (DPPC) vesicles without extensive fusion up to a concentration of about 35% (w/w). Fusion occurred above this poly(ethylene glycol) concentration. The triacylglycerol probes showed different behaviour from the phospholipids: while not exchangeable through solution in the absence of fusogen, they appeared to redistribute between bilayers under aggregating conditions. DPPC vesicles aggregated with less than 35% poly(ethylene glycol) could not be disaggregated by dilution, as monitored by the phospholipid probes. However, DPPC vesicles containing approx. 5% phosphatidylserine which had been aggregated by poly(ethylene glycol) could be disaggregated by either dilution or sonication. Phospholipid vesicles aggregated by low concentrations of poly(ethylene glycol) appear to fuse to multilamellar structures on heating above the lipid phase transition temperature.